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Advances in Microbial Physiology Vol.24 
Edited by A.H. Rose, J.G. Morris and D.W. Tempest 
Academic Press; London, New York, 1983 
407 pages. f38.40, $65.00 
The editors of Advances in Microbial Physiology have consistently maintained in the series the highest stan- 
dards of content and presentation. The 24th volume contains timely reviews of fields which will interest a 
wide range of microbiologists, biochemists and biotechnologists. Topics discussed include peroxisome func- 
tion in yeasts, the function of polyphosphate, eukaryotic and prokaryotic mosses, Ct metabolism in 
anaerobes and growth of bacteria at extremes of pH. 
There is, in addition, a fascinating presentation by Koch of his surface stress theory of microbial mor- 
phogenesis. The question of how bacteria surrounded by a rigid cell wall manage to control the selective 
hydrolysis and synthesis of peptidoglycan whilst maintaining a structure capable of bearing considerable 
turgor pressures is one which many microbiologists rather sweep under the carpet. Koch’s approach inter- 
prets morphological data available from electron micrographs in terms of surface tension dependent models 
similar to those used by D’Arcy Thompson in ‘On Growth and Form’. The proposal is provocative and 
stimulating but the development of the mathematical model is difficult to follow without reference to ar- 
ticles cited in the text. A number of variables are not sufficiently defined and one feels that the inclusion 
of simple diagrams would make the paper much easier to understand. 
Many of the bacterial morphologies found in natural habitats are beyond the scope of the presented 
model and it seems that although ‘tension at the surface’ phenomena may play an important role in mor- 
phogenesis of some bacteria it is unlikely to be the whole story. Nonetheless the readers will find the models, 
with sizes and numbers, to be enormously stimulating. 
Like Koch’s article, the discussion of acidophilic and alkalophilic bacteria by Krulwich and Guffanti is 
both stimulating and timely. Bacteria capable of growth at environmental extremes have important in- 
dustrial potential and this article provides a comprehensive summary of recent research into mechanisms 
underlying the ability to grow and metabolize at extremes of pH. The greater part of the article is devoted 
to a discussion of chemi-osmotic models of metabolism. The central role of the transmembrane lectrical 
potential difference, A#, and sodium in balancing the enormous differences in proton concentration ApH 
across the membranes of these bacteria is discussed in particular detail for alkalophiles. The models could 
perhaps have been made easier for non-electrophysiologists o understand by the inclusion of some formulae 
and diagrams with the sign conventions for A$ and ApH stated, though in general the discussion is clearly 
presented. 
The interest in metabolism of anaerobic bacteria, in particular those which act as ‘terminal electron accep- 
tors’ in the anaerobic decomposition of organic matter has grown with the recognition both of the industrial 
potential of anaerobic processes and the general environmental importance of the anaerobic carbon cycle. 
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The metabolism of methanogenic bacteria in particular received a great deal of attention and Zeikus’ 
authoritative summary of Cr metabolism in methanogens and acetogens reflects his involvement in the fieid. 
Details of energy metabolism and biosynthesis in both groups are yet to be elucidated but the pathway of 
carbon fixation in methanogens eems to be established as being quite different from those of aerobic car- 
bon antotrophs. One feels that aided by the development of genetic systems for these strict anaerobes pro- 
gress in this area will be rapid and rewarding. 
In summary, the latest volume ensures that Advances in microbial Physiology will continue to be one 
of the key references series used for teaching and research in microbial physiology and biochemistry. 
John Robinson 
The Target of Penicillin 
The Murein Sacculus of Bacterial Cell Walls 
Architecture and Growth 
Edited by R. I-Iakenbeck, J.V. H6ltje and H. Labischinski 
Walter de Gruyter; Berlin, New York, 1983 
xxvii + 663 pages. DM 180.00 
This substantial book is based on the Proceedings 
of an International FEMS Symposium held in 
March 1983 in West Berlin. It aims to bring 
together current views of the structure, function 
and biosynthesis of the characteristic pep- 
tidoglycan sacculus of bacterial cell walls. The 
ability of @-lactam antibiotics to inhibit late states 
of murein formation and to trigger subsequent en- 
zymic degradation of the sacculus enabled the 
book to be given an eye-catching title. 
A brief but authoritative introduction describes 
the development of research on bacterial cell walls 
and its integration with studies of the mode of ac- 
tion of lysozyme and penicillin. This is followed by 
97 articles, placed in six groups, which should per- 
suade the reader that the Symposium achieved its 
aim. 
Although the primary structure of murein is 
known its molecular architecture is not. Two open- 
ing sections of the book deal with attempts to for- 
mulate three-dimensional models which would ac- 
count for both the rigidity and flexibility of the 
sacculus and for its growth in such a way that a 
bacterium acquires and retains a characteristic 
120 
shape. Subsequent articles are concerned with 
biological properties of murein, with the function 
and control of murein hydrolases, and with the 
role of these enzymes in the antibacterial effects of 
antibiotics that inhibit murein synthesis. Penicillin- 
binding proteins in the cell membrane, the primary 
targets of the ,&lactam antibiotics, are the subjects 
of a further series of contributions, which describe 
attempts to relate these proteins to specific en- 
zymes on which murein formation depends. 
Various aspects of the biosynthesis of murein are 
brought together in the final section of the book. 
The book has useful subject and author indexes 
and the individual contributions, necessarily brief 
in themselves, give lists of references to more 
detailed papers. No one is likely to read it all at a 
single sitting. But it is a useful guide to present 
knowledge of the important murein component of 
bacterial envelopes. It describes experimental find- 
ings and the potential value of new techniques ide- 
by-side with hypotheses relating to some of the 
many questions which still require an answer. 
E.P. Abraham 
